Patients undergoing bone marrow transplantation (BMT) reported numerous sexual difficulties pretransplantation and at 1-and 3-years post transplantation. The most commonly reported problems pretransplant were a lack of sexual interest for men and self-perceived unattractiveness for women. At year 1, men reported more concern about physical attractiveness and increased problems with erection, ejaculation and orgasm. Women reported more sexual problems across all categories. At year 3, difficulties for men remained relatively consistent or decreased compared to year 1 with the exception of an increased concern about physical appearance. At year 3, women reported increased sexual interest; concerns about body appearance, vaginal dryness, painful intercourse and orgasm remained higher than at baseline, although all had decreased from year 1. Half of patients at all time points reported no discussion of sexuality with their health care provider. Baseline level of depression was significantly and positively related to sexual functioning at year 3 post transplant. These results suggest that sexual problems are significant for BMT survivors and that treatment of depression and health-care-provider education are possible interventional targets for improving sexual function and quality of life following BMT.
Introduction
Few studies have specifically examined sexual functioning and its relationship to other quality of life and treatment variables in bone marrow transplantation (BMT) survivors. Quality of life studies have shown that sexual dysfunction and dissatisfaction are frequently reported among BMT patients, although with varying rates. [1] [2] [3] [4] [5] [6] Despite the apparent prevalence of sexual issues in BMT survivors, there have been few longitudinal studies examining sexual functioning in this population. Most studies of sexual functioning have used short follow-up periods (3-12 months) or have been cross-sectional in nature. [7] [8] [9] Among those studies that have been published, only one went beyond a 1-year follow-up. 10 In that study, sexually active survivors completed measures of sexual activity, sexual problems (i.e., arousal, orgasm) and sexual satisfaction 1-and 3-years post transplant. Generally, women presented with more problems than men. Additionally, women's problems increased over time, whereas men's problems were more likely to resolve by 3 years. The authors concluded that sexual problems and sexual dissatisfaction were widespread in their sample.
The aim of the present study was to present a longitudinal examination of sexual functioning in BMT survivors at pretransplant and 1-year and 3-years post transplant. In this study, all patients were interviewed regarding sexual functioning and problems, including patients who were not sexually active.
Materials and methods
All participants in the current study were patients in the Unrelated Donor Marrow Transplantation Trial 11 (see Table 1 for demographic characteristics). Consenting adult patients (n ¼ 314) were also enrolled in a health-related quality of life substudy. 12 Baseline interviews took place before the procedure. Post-transplant interviews were scheduled at 100-day, 6-month, 1-and 3-year follow-up intervals, with sexual functioning questions asked at three time points (baseline, 1 year and 3 years). All interviewsapproximately 45-60 min in duration -were conducted over the telephone; before each interview, patients received a package of response aids. If patients were too ill or tired to complete an interview within one session, two sequential sessions were conducted. Patient interviews were conducted in English unless a translator was required (four patients, five interviews).
The current study examined sexual functioning data collected at baseline, at the 1-year follow-up and at the 3-year follow-up and depression at baseline. Although 309 adult participants received a transplant within the trial, only 273 completed baseline assessment, 87 completed the 1-year follow-up and 64 completed the 3-year follow-up. A number of factors led to the reduction in numbers: death, re-hospitalization, relocation, illness, scheduling difficulties and participant refusal. Additionally, some patients completing the follow-up interviews did not complete the sexual functioning measures because of interview difficulty; for example, a participant may have been too ill to participate in more than a brief section of the interview. Last, a few patients were told by their health-care provider not to engage in sexual activity; this question preceded the sexual functioning measures and a positive response terminated this section of the interview. Thus, the data presented in this study come from two groups: (a) descriptive data on all patients who responded at any time point to the sexual functioning measures and (b) regression analyses on the subset of patients for whom data are available for all time points. The final N for current study consisted of 242 for baseline, one 79 year and three participants 59 year.
Measures
Depression. The Centers for Epidemiological Studies of Depression (CES-D) is a self-report questionnaire developed to measure depressive symptoms among chronically ill samples. 13 The CES-D consists of 20 items; higher scores indicate higher levels of depression. Items measure how often depressive symptoms occurred in the past week on a scale of 0 (less than 1 day) to 3 (5-7 days). Scores on the CES-D range from 0 to 60; a score of 16 or more is considered a suggested clinical level of depression. The CES-D has proven to be a valid and reliable instrument in measuring depression in cancer populations. [14] [15] [16] Research has demonstrated high internal consistency reliability (0.85-0.90) and sufficient test-retest reliability (0.45-0.70). 13 Sexual activity and problems. Sexual functioning was assessed by a questionnaire on sexual activity and sexual problems. Questions were derived from the Sexual History Form 17 and the Sexual Problems Measure. 18 Males and females who indicated that they were sexually active (with a partner) in the past 4 weeks completed a set of six questions concerning both desire-and function-related sexual problems. Desire items included 'lack of sexual interest' and 'seeing myself as sexually attractive.' Physical problems specific to females included 'vaginal dryness' and 'painful intercourse.' For males, 'difficulty in achieving/keeping an erection' and 'premature ejaculation' were reported as sexual problems. Participants responded to items using a 4-point scale (1 ¼ not a problem, 4 ¼ a serious problem); higher scores indicate more sexual functioning problems. Three scales were developed: Desire (problems in sexual desire), Function (problems in sexual function) and Total (total sexual problems). Internal consistency among scales was adequate (a ¼ 0.72-0.84) with one scale having poor reliability (for Total Year 1 , a ¼ 0.34). In addition to completing the desire and function questions, individuals who reported not being sexually active in the past 4 weeks completed a series of questions assessing reasons for not being sexually active (e.g., no partner, no opportunity). Last, all individuals responded either yes or no to the following question: 'Excluding fertility issues, has your health care provider discussed the effect of your transplant on sexual activity or functioning?'
Statistical analyses
Because the primary purpose of this study was to provide descriptive statistics on the prevalence of sexual problems among sexually active and not sexually active BMT patients, the method of analysis was calculation of prevalence and the comparison of prevalence to a community sample. As sexual functioning can be influenced by depression (a common issue post-BMT), a secondary research question was whether baseline depression would adversely affect post-transplant sexual functioning. Although not an a priori hypothesis, an additional secondary research question was how demographic variables would affect post-transplant sexual functioning. Hierarchical multiple regression was used with both secondary questions.
Results

Prevalence of dysfunction
Sexual activity. At pretransplantation assessment, 59.9% of the participants had been sexually active in the preceding 6 months compared to 46.6% of the surviving participants at year 1 and 39.5% at year 3. In terms of more recent Table 1 Demographics sexual activity, 49.2% of participants had been sexually active in the past 4 weeks at baseline compared to 35.9% at year 1 and 35.85% at year 3. Over time, the trend appears to be a decrease in sexual activity as measured at pre-BMT and at 1-and 3-years post-BMT. Participants who were sexually active reported a variety of desire and function problems at all three time points (see Table 2 ). At baseline, the most commonly reported problems were a lack of sexual interest for men and a lack of self-perceived attractiveness for women, both of which are contained in the desire subscale. At year 1, men reported more concern about their physical appearance and attractiveness than at baseline, as well as increased problems with obtaining an erection, ejaculation and orgasm. However, men reported less difficulty with lack of sexual interest at year 1 than at baseline. Women consistently reported more sexual problems at year 1 across all categories, with increased desire and functional difficulties including sexual interest, appearance, vaginal dryness, painful intercourse and difficulties with orgasm.
At year 3, men reported more concern with body appearance than at previous time points, but difficulties in other areas remained consistent or decreased when compared to year 1. Reported difficulties with orgasm, feelings of sexual attractiveness and ejaculation remained higher at year 3 than at baseline. Women at year 3 reported decreased concern about lack of sexual interest and sexual attractiveness compared to previous time points. Concerns about body appearance, vaginal dryness, painful intercourse and orgasm remained higher than at baseline although all had decreased from year 1 reports.
Community-living adults. It is important to note that sexual dysfunction is a common problem in the general population as well as among those with chronic medical conditions. However, in many cases, it appears that survivors of BMT are reporting higher levels of sexual dysfunction than the public at large. A review of the literature 19 on prevalence of sexual dysfunction found that rates were as follows among community samples of men: 0-3% for male orgasmic disorders, 0-5% for erectile dysfunction and 4-5% for premature ejaculation. In contrast, men in the current sample reported the following rates: 5-21% for difficulty with orgasm, 12-25% for erectile dysfunction and 7-20% for ejaculatory problems. Data were less available for females, but community samples reported rates of 7-10% for female orgasmic disorders, with the current sample reporting difficulty with orgasm at rates of 6-20%. In addition, females in the current sample reported above 15% (and as high as 58%) for all other assessed sexual difficulties.
No sexual activity. Although they may not have sexual relations with an intimate partner, patients can experience sexual problems. Participants who were not sexually active at baseline most frequently cited lack of partner as the reason followed by lack of opportunity. This pattern remained consistent for not sexually active participants at 1-and 3-years post BMT (see Table 3 ).
Overall, not sexually active participants reported fewer sexual difficulties. At baseline, the most common complaints for men and women were lack of sexual interest followed by sexual attractiveness and body appearance (see Table 2 ). This pattern remained at year 1 for both men and women. At year 3, men reported concern about sexual attractiveness most frequently, followed by lack of interest and body appearance. Women at year 3 continued to most commonly report lack of sexual interest, followed by body appearance and vaginal dryness. Note: Pre ¼ pretransplant/baseline (n ¼ 273); 1 year, 1-year post-transplant (n ¼ 87); 3 years, 3-years post-transplant (n ¼ 64). a Gender-specific function (male/female). Discussion with Health Care Providers. Participants were also asked whether their health care providers discussed the consequences of BMT on sexual functioning (excluding fertility issues). At baseline assessment, 47.6% of participants reported that their health-care provider did not discuss the effects of BMT on sexual functioning. At 1 year, 53.4% reported no discussion on this topic, and 49.4% indicated that there was no discussion of sexual functioning at 3-years post transplant. We examined the relationship between health care provider discussion at baseline and sexual activity and functioning using bivariate correlations. There was a significant relationship at year 3 post-transplant, in which patients who had a discussion of transplant effects on sexuality with their health care provider reported fewer sexual functioning problems (r ¼ À0.43, P ¼ 0.02). Although this is a preliminary result, it suggests that the influence of health care provider discussion of sexual dysfunction may bear further investigation. However, it may be equally true that more sexually active or interested participants may have initiated such a discussion with their health care provider.
Statistical analysis
Demographic variables and depression. Relationships between demographic variables and sexual functioning in sexually active participants were examined in a bivariate correlation matrix (see Table 4 ). Gender was the only demographic variable significantly related to sexual functioning. Significant relationships between gender and sexual functioning emerged at baseline for total, desire and physical function, with females reporting more problems. At 1-and 3-years post-BMT, this pattern remained significant for total sexual problems and physical function. We next examined the relationship between pretransplantation depression levels and sexual functioning. Depression was significantly and positively related to desire, physical function and overall problems at baseline and at 3-years post BMT.
Predicting sexual functioning post BMT. Before regression analyses were conducted, bivariate distributions between control and study variables were examined for nonlinearity and outliers. Normal distributions were present. Further, an interactions term was created between gender and depression and no interaction was present; thus, main effects could then be examined. Hierarchical regression was used to examine further the relationships among depression, gender and sexual functioning. Gender was entered into the first block of the regression and baseline depression was entered in the second. The unique variance of gender and depression on sexual functioning was examined. With total sexual functioning, sexual desire and physical function scales at years 1 and 3 as dependent variables, five regressions were performed (see Tables 5-7) . Because of poor reliability, the year 1 function scale was not analyzed. 
Table 6
Summary of multiple hierarchical regression analysis for variables predicting sexual desire post-BMT Analysis of year-1 data showed that gender was a significant predictor of total sexual problems (b ¼ 0.38, P ¼ 0.04). Gender uniquely accounted for 13% variance in total sexual problems at year 1, F inc (1, 35) ¼ 4.9, P ¼ 0.03, with women reporting more overall problems. At year-3 post BMT baseline depression was a significant predictor of total sexual problems (b ¼ 0.4, P ¼ 0.03) and uniquely accounted for 15% variance, F inc (1, 26) ¼ 5.52, P ¼ 0.03. In addition, at year 3, depression was a significant predictor of sexual desire problems (b ¼ 0.45, P ¼ 0.02) and uniquely accounted for 20% variance, F inc (1, 26) ¼ 6.61, P ¼ 0.02. Last, gender significantly predicted sexual physical functioning problems (b ¼ 0.44, P ¼ 0.02) at year 3, and uniquely accounted for 23% in sexual physical functioning problems, F inc (1, 27) ¼ 8.42, P ¼ 0.007. At year 3, women reported more physical functioning problems than men.
Discussion
The results of the current study have several important implications for health practitioners. First, sexual dysfunction in the form of lack of desire, body image problems and physical functioning is a salient issue for patients undergoing BMT. This finding is consistent with previous studies that have examined sexual functioning specifically [7] [8] [9] [10] or as part of a larger quality of life assessment in BMT recipients. [1] [2] [3] [4] [5] [6] Compared to a previous study 10 of sexual functioning that included baseline, 1-and 3-year time points, our participants reported more sexual difficulties pretransplantation in terms of orgasm (14 vs 46% for women; 4 vs 13% for men) vaginal dryness (30 vs 49%), erectile dysfunction (13 vs 33%) and painful intercourse for women (14 vs 29%) . At year 1, women in the current study reported significantly more problems compared to the previous study in terms of difficulties with orgasm (24 vs 72%), vaginal dryness (49 vs 78%) and painful intercourse (35 vs 61%). Men at year 1 showed a similar pattern, with a higher prevalence of difficulties with orgasm (3 vs 22%) and erectile dysfunction (15-18 vs 50%) in the current study. This pattern remained consistent at year 3, with both men and women reporting a higher prevalence of the difficulties listed above than in the previous study.
Having established that sexual functioning is a relevant issue for patients undergoing BMT and that sexual difficulties are highly prevalent in our sample, it is important to identify demographic and psychosocial variables related to sexual dysfunction. Results of this study indicate several important variables to consider and possible interventions to improve sexual functioning in this patient population. Our results indicate that women are more likely than men to report greater sexual difficulties across assessed domains and time points. This is important for health-care providers to consider, especially given the apparent infrequency of discussion of these issues with patients, another important finding of this study. Fewer than half of health-care providers discussed sexuality issues post-BMT with patients in this study other than the effect of this treatment on fertility. This omission is of great concern given the finding that discussion of this topic was related to improved sexual functioning at year 3 posttransplant. Although some health-care providers may consider sexuality and other quality of life issues to be secondary in the face of life-threatening illness, 20 there is a clear opportunity for a simple intervention to improve outcome simply by discussing transplant-related effects on sexuality with BMT patients.
Depression emerged as an important factor in these results. The finding that baseline, or pretransplantation, levels of depression are associated with sexual functioning at 3-year follow-up is very important to consider. For health-care providers working to improve post-transplant quality of life, depression emerges as a key target for assessment and intervention. Our results indicate that assessing for and addressing depression at the pretransplantation stage may be an important step in reducing sexual dysfunction following BMT, particularly in longterm survivors.
Overall, results of this study indicate that sexual difficulties are a significant issue for patients receiving this treatment. The effects of gender, health-care provider discussion of sexual issues and baseline depression were all found to be significant with regard to sexual problems both pretransplant and in long-term follow-up. This study has several limitations to consider. First, there was a relatively small sample size among sexually active participants, particularly at 3-year follow-up. Second, a scale (year 1 function) had to be excluded from analysis because of poor reliability. In addition, the sample used was primarily Caucasian and well educated, which may limit the generalizability of these results. We also do not have data on the ways in which the participants' marital or intimate relationships may have influenced their sexual functioning, a fruitful area for future inquiry. Despite these limitations, the current study makes a contribution to better understanding the phenomenon of sexual dysfunction in BMT patients as well as suggests targets for intervention in this area including depression and health care provider communication. Relatively few studies have examined this issue longitudinally, and even fewer have gone beyond 1-year post-transplant. 10, 21 As aggressive treatments become the norm and as long-term survival rates increase among BMT and other patient populations, continued long-term assessment of quality of life issues will Table 7 Summary of multiple hierarchical regression analysis for variables predicting physical functioning 3 years post BMT become more and more salient and the need for longitudinal research in this area will continue to grow. Sexual functioning is one quality of life variable that is in particular need of increased research, and future studies are needed to study the development and treatment of sexual dysfunction in BMT patients over time.
